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4.3 NORMAL FORCE

4.3.1 Basic Airload

The basic capt.ve store airload is that airload generated

by a zero-yaw pitch excursion of the parent aircraft.

4.3.1.1 Slope Prediction

The prediction of captive -..ort: normal force as a function

of angle of attack,(jL) cc, is divided into two sections, fuselage

centerline store configurations and wing-mounted store configurations.

The technique presented in this section predicts the normal force

slope, at M = 0.5.

FUSELAGE CENTERLINE-MOUNTED STORES

MER STATIONS 1-6 (MS-6):

S f(d)
(Kqq)a N C1 REF

FRED E
MSI-6 MSl-6

where:

CN - Vaiation of CN  as a function of store

diameter, deg

MER STA I - Figure 537

MER STA 2- Figure 537

MER STA 3 - Figure 538

MER STA 4 -Figure 538

MER STA 5 Figure 538

MER STA 6 - Figure 538 A

E2rea ft 2 .SREF - Store reference area, ,
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WING-MOUNTED STORES

M1 STATIONS 1 and 2 (MSI,2):

(NF 'F~aPPA
I-") = [KCF + AC K 5PAK

q) NF q NE~ 2

MS1,2 MS,2 MSI,2 C

where:

KCNF T) - Initial normal force slope prediction,C. q

NFr I SO ft 2
dg'see 5ubsection 2.3.2.

AC N - Incremental CN  due to buoyancy effect presented
a1
BUOY as a function 9f CLOCAL/KA2 deg

MER STA I - Figure 539

MER STA 2 - Figure 539

KE Correction factor based on the distance from the
___ wing leading edge to the nose of the store on MER
C STATION 2 measured in the wing plan view, divided

by the local chord, positive, Figure 540.

PPA - Store total plan projected area, in2.,

defined in Subsection 2.2.2.

~cos A
K12 - Aircraft w,;ing sweep correction factor, c o A

MIMR STATIONS 3 and 6 (MS3,6):

c) + AC K ]KA
~q~ ICNF\, N a SCALE~a NF NFa

.R" 'RE) ISO, : SiMS3

MS2 MS6

6 514(



1

where:
INF\ ft 2

K q - Defined under MS1, 2 above,-C Fl. qi deg
ISO

AC N - Incremental CN presented as a function o_

1
CLOCAL/KA

2

MER STA 3 -Figure 5h1

MER STA 6 -Figure 5h,2

K- Defined in Section IV , ft 2 .
SCALJEF

K A - Defined under MS1, 2 above

2

MER STATION h (MSh):

AC

(IFX)t  [KC q~ +(.)C KA A
PRED MF ISO A 2 2ms MS2MSI4

where: ft2

INF) t
K -Defined under MS1, 2 above, - *
C (Lct a eg
NF ISO

AAC

K-- Incremental CN  presented as a function 
of!- K 2  1

A2  CLOC/KA' -r--* Figure 542.

; ENF

K KA - Defined indSectionI, ftbve ,

A2

6559
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MER STATION 5 (MS5):

K
+NF aSCAIK

FRED ISO 2 2

MS5 MS1 145

where:
F - Defined under MS1, 2 above, de-CNF (q ]t d eg°

ISO

AC K 2 - Incremental CN  presented as a function of

CL / ' e 1 , Figure 5141.
LOCL A29deg

KSCALEN - Defined in Section IV, ft 2.

KA2 - Defined under MS1, 2 above

A numerical example illustrating a similar calculation

procedure is presented in Subsection 4.1.1.1.

7. 3
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II

4.3.1.2 Slope Mach Number Correction

To compute the variation in normal force slope,(a) . between

M 0.5 and 1.6, use the following relationsh4 p.

SM=x PRED M=x

where:

( , " - Normal force slope predicted at M = 0.5.q a

PRED

-Increment in normal force slope at M x.

i M=x

FUELG CENTERLINE-MOUNTED STORES

I mER STATIONS 1 -6 (msl-6):.

q1q) C SCEF]M=x FRED

where:

-Value predicted at M4 0.5 from Subsection

PEED 'deg

AC Incremental C presented as a function ofAN
Mach number,

MER STA 1- Figure 544
M STA 2 Figure 544~

MER STA 23 Figure 544

HER, sTA 5 -Figure 5144

MER STA 5~ - Figure 5h44

MER STA 6 - Figure 5144
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K S Defined in Section IV, ft2 .SCALE14F

WING-MOUNTED STORES

A generalized curve depicting the normal force slope

variation with Mach number is shown in Figure 53 ;

5-F

0.5 M M M M3

Mach Number

Figure 543. Normal Force Slope - Generalized Mach Number Variation

The slope variation with Mach number has been approximated

by a series of linear segments with break points occurring at
Mach numbers defined by MO , MI, M2 , and M3 . The variation of the

Mach break points is presented in Figure 5115, 5h6, and 547 for each
of the si" ER stations as a function of CLOCAL/K A • M0 is the

2Mach number where tLe slope initially deviates from the slope

predicted at M = C.5. Equations have been developed to predict

the delta (incremental) slope change from that predicted at M = 0.5
fox each of the remaining Mach break points (MI' M2, etc.)

for each of the six HM stations. These equations are presented

below.

Al
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BREAK 1 (1):

MER STATIONS 1, 2, 3 and 5 (MS1,2,3,5):

= EAC4  + ACN ]K 5 p KA

MS1,2,3,5 MS1,2,3,5 IN'TF

MS1,2,3,5

where:

AC Incremental C at M=MI nresented as a function of
N NK

LOALA2 d eg

MEE STA 1 - Figure 548

MER STA 2 - Figure 548

ME STA 3 - Figure 549

MER STA 5 - Figure 549

ACN - Incremental CN due to the interference
al a

INTF effect of the fuselage for high wing aircraft,
1- .

deg

MER STA 1- Figure 550
MER STA 2 - Figure 550

MM STA 3 - Figure 550

RM STA 5 - Figure 550

K- Defined in Section IV, ft2 .

cos A
k!K - Wing sweep correction factor, cos I5o , where

A2
A is the quorter-chord sweep angle of the

aircraft wing.

(665



M MER STATIONS h and 6 (Ms4,6):

AC K K
q, )(IFSCALEN A2

ms,6 MS,6

where:

ACN Incremental CN at M=M1 presented as a function of

a1
CLOC/KA deg.

M-M STA 4 - Figure 551

MER STA 6 - Figure 551

KC - Defined in Section IV, ft2 .
~SCALENF

K - Defined above.
A 2

Break 2 (14 2 ):

MER STATIONS 1, 2, 3, and 5 (14S1, 2, 3, 5):

(LAC + tcN] K
2N 2

lsi,2,3,5 MS1,2,3,5 INTF

MS1,2,3,5

*1 where:

ACN  - Defined the same as in Break 1 , -
X a2 9-n STA I - Figure 552

MER STA 2- Figure 552

MER STA 3 - Figure 553

MR STA 5 - Figure 553 A

666
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Li
A.ll-l--7 , -----

AC - Defined the same as in Break 1, deg

MER STA 1 - Figure 554
' INTF

MER STA 2 - Figure 554

MT STA 3 - Figure 554
MER STA 4 - Figure 554

KSCALE F  Defined in Section IV, ft1 .

K - Defined in Break 1.
A2

MER STATIONS 4 and 6 (MS4,6):

AC K K
qA2N SCALNA2
MS4,6 2

ms4,6

where:

ACN - Defined the same as in Break 1, deg

S2 MER STA 4- Figure 555

mER STA 6 - Figure 555

KS - Defined in Section IV, ft2.

SCALENF

K- Defined in Break 1

Break 3 (M 3

MER STATIONS 1, 2, 3, and 5 (MSI, 2, 3, 5):

A(NF =ACN  + AC ] K-

fl7) = %N *N )SCALE KAq a3

MS1,2,3,5 33N. SI,23,5MS 1,2,3,5 INTF

MS1,2,3,5

667
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ACN - Defined the same as in Break 1,

NM STA-Figure deg

MER STA 2 - Figure 556

ME STA 3 - Figure 557

MER STA 5 - Figure 557

AC Defined the same as in Break 1,

3UT MER STA 1 - Figure 558 ,INTF

!MER STA 2 - Figure 558

MER STA 3 - Figure 558

MER STA 5 - Figure 558

K - Defined in Section IV, ft.
SCALNF

K- Defined in Break 1HA~2
RE2 STATIONS 4 and 6 (MS4,6):

if< 1,reak 3

TI Tc conlpute(i .) at M = x, first determine from Figures 545,

o46.o bor ', en i which Mach number break points M = x occurs.

IetMW be the lower M'4ach break and M be the higher Mach break.

•corputeLC at iv, x from the expression below.

0j0

PiPI
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If' X 4 MOS(I- will be the value obtained in Subsection
0 qI

Max
4.3.1 (the initial 'term in the above equation).

Anumerical example illustrating the application of the

abov eqainitrsne nSbetoi4112

669
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h.3.1.3 Intercept Prediction

The prediction of captive store normal force intercept,

( =0 , is divided into two sections, fuselage centerline-mounted

stores and wing pylon-mounted stores. The technique presented
NF

in this section predicts the normal force Intercept, , for(q)=01j

M = 0.5.

FUSELAGE CENTERLINE-MOUNTED STORES

MO.R STATIONS 1 and 2(MSI,2):

PRED

MS1,2
1

MER STATIONS 3, h, 5, and 6 (MS3-6):

(E)=i C cEF =f(d)

M53-6 MS3-6

where:

C - Variation of C as a function of sture
vN N

cL=O c=0
diameter.

MER STA 3 - Figure 559

MER STA 4 - Figure 559

v1MER STA 5 -Figure 559
mER STA 6 -Figure 559

Sid2 2

SREF - Store reference area, ft 2 .

685I;
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WING41OUNTE. STORES

:)c=-o C 0  + N + 0 N )SIoF A ITW
PRED MSk-6 cNT NFA
SMSl-6 MSl-6 LEF MNTF

MSI-6-

where

AC - Variation of C as a function of
- CLOCAL/KA

I MR STA 1 - Figure 560

14ERSTA2 -Figure 563-
1W ST 3 -Figure 56614ER STA I - Figure 563

i MER STA 5 - Figure 566

mm MRSTA 6 - Figure 563

ACN - Incremental C based on the distance from
11 N

£LEF the wing leading edge to the nose of the

C store on M4R STATION 2 measared in the wing

plan view divided by the local chord,

positive.
MER STA 1 - Figure 561

MER STA 2 - Figure 561

MER STA 3 - Figure 567
MER STA 4 - Figure 56h

SKE STA 5 - Figure 567

.*~MR STA 6 - Figure 564

-,Inwremental due to the interference

k- fITTF effect of the fuselage for high wing aircraft.

Z% R STA . - Figure 562

I '.R STA 2 - Figure 562

-- T' 3 - Figure 568

R'E 3'"A h - Figure 565
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MER STA 5 - Figure 568
YMR STA 6 Figure 565

- Defined in Section IV , ft 2 .KS JNF

" cos A
KA - Wing sweep correction factor, cosA

AcoB 450
where A is the quarte- chord sweep angle of

the aircraft wing.

A numerical example illustrating the calculation procedure

is presented in Subsection 4.1.1.3.

i

1 ;

A

I 687
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4.3.1.4 Intercept Mach Number Correction

To compute the variation in normal force intercept,

between M = 0.5 and 1.6, use the following relationship.

(Eq )a--O "" /a=O q,=

M=x PRED M=x

where:

- Normal force intercept predicted at M, 0.5.

FRED

(F a=0 .Increment in normal force intercept at M x.

M=x

*Oi . I  FUSELAGE CENTERLINE-MOUNTED STORES

MER STATIONS 1-6 (Msl-6):
!K

-'')a0 L= = +ACN KCq Na=0 LENF
M=x PRED

MSI-6 Ms1-6 MS6

where:

- Value predicted at M =0.5 from Subsection

h.3.1.3, ft 2 .
FRED

AC - Incremental CN presented as a function
M=vO c=0

of Mach number.

KM STA 1 - Figure 570

MER STA 2 - Figure 570

ME CTA 3 -Figure 570
M E STA 4 - Figure 570

1W STA 5 - Figure 570

MER STA 6 - Figure 570
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K SCAX F  - Defined in Section IV, ft2

~C~INF

WING-MOUNTED STORES

A generalized curve depicting the noimal force intercept

variation with Mach number is shown in Figure 569.

N4

A () ()=2 -'

(ItcI=

0.5 M0  M1  M2  M3

Mach Number

Figure 569. Normal Force Intercept - Generalized Mach Number Variation

The intercept variation with Mach number has been approx-

imated by a series of linear segments with break points occurring

at Mach numbers defined by MO, Ml, M2, and M3. The variation of
the Mach break points is presented in Figures 571, 572 and 573 for
each cf the six MM stations as a function of CLOC/K o . M0 is

the Mach numbe- where the intercept initially deviates from the

intercept predicted at M = 0.5. Equations have been developed

to predict the delta (incremental) intercept change from that

predicted at M = 0.5 for each of the remaining Mach break points

(4 1 , M2 , etc.) -or each of the six M stations. Theze equations

are presented below.
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BREAK 1 (MI):

MER STATIONS 1, 2, 3, and 5 (MS1,2,3,5):

= AC= + AC I KN 01c0 SCALE FA2

MSI,2,3,5 MSl,2,3,5 aO CAEN A
MSI,2,3,53t.

where:

AC - Incremental C aL M=M1 presented as a function ofN =01 N =OCLOCAL/KA

2

MER STA 1- Figure 574

MR STA 2 - Figure 574

M STA 3 - Figure 575

M STA 5 -Figure 575

AC - Incremental CN due to the interference

INTF effect of the fuselage for high wing aircraft.

MER STA 1 - Figure 576

M STA 2 - Figure 576

ME STA 3 - Figure 576

ME STA 5 - Figure 576

KSA - Defined in Section IV, ft 2 .
SCA

tcos A5 ' whry - Wing sweep correction factor, cos where

2 'A is the quarter-chord sweep angle of the

aircraft wing.
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MER STATIONS 4 and 6 (MS4,6):

A-(I (a + )C + AC:'q a=--1  a= 10C=01

msL6 ms4,6 kF MSINT6
-F'-4s,,

MS4 , 6

where:

AC N  - Incremental C. at M=M 1 presented as a function

of CLOCALKA2.

MER STA h - Figure 577

MER STA 6 - Figure 577

AC - Incremental C based on the distanceI. L =01 a=O

from the wing leading edge to the nose of the
LEF

store on MER STATION 2 measured in a wingIC
plan view divided by the local wing chord,

positive.

MER STA 4 - Figure 578

MER STA 6 - Figure 578

z Incremental C due to the interference' tCa=OI  a=0

INTF effect of the fuselage for high wing aircraft.
MER STA h - Figure 579

MU.R STA 6 Figure 579

Break 2 (M2):

I, iE? S AT1O1L an," 2 (MIS1,2):

A ACN - SCA- K,

%= ~~ 2 NF2
M~1Z 1S1,2 INTF

MS1,2

a 698
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where:

ACN - Defined the same as in Breakl.

2*, ME STA 1 - Figure 580

W STA 2 - Figure 580

ACN -Defined tb same as in Break 1.
ct'02  ME STA 1 - Figure 581

INTP ME STA 2 - Figure 581

KSCALENF  - Defined in Section IV, ft2 .

KA2  -Defined in Break 1 V

MER STATIONS 3 and 5 (MS3,5):

" qctO2  ACN KSCA

Ms3,5 s3,5
MS3,

'4 , where:
j. AC - Defined the same as in Break 1.

a=.2 ME STA 3 -Figure 582

M STA 5 - Figure 582

KA - Defined in Section IV, ft2.SCALEN

KA"- Defined in Break 1

Ini
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IME STATIONS 14 and 6 (ms4,6):

A(NF (A + AC + AC
q Ma= , 2 NCLO aM

2S, INTF
ms4,6

M514,6

AC 2 -Incremental C at MM presented as a function of

C OL /KA
2

MER STA 14 - Figure 583

0.=0 2 a=OMER ST 6-Figre,58

AC - Incremental C ase onM pethedsa frnom o

2  the wing leading edge to the nose of the

C store on MER STATION 2 measured in a wing

plan viwdiviaed by the local wing chord,

positive.

/STA 4 - Figure 58

MER STA 6 - Figure 584

AC - Incrmental C N due to the interference

I2T effect of the fuselage for high wing aircraft.AINTI
MER STA 4 - Figure 585

MR STA 6 - Figure 585

K Defined in Section IV ft 2 .SCALEN

N  - nDefined above in Break 1.

i=0( (700
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Break 3 (M3

MER STATIONS 1,2,3 ard 5 (MSI,2,3,5):

Aq=03 ACVC03

MSI,2,3,5 MSI,2,3,5

where:

ACN  -Incremental CN  at M=M3 presented as a function of
a=O3  U=O

CLcoKA r MS1,2 and as a function of n for MS3,5.

SSTA ,2

MER STA 1,2 - Figure 586

MER STA 3,5 - Figure 587

KSCALE - Defined in Section IV, ft3 .

K - Defined in Break 1.A 2

MER STATION 4 (Ms4):

\ 1(). 0 (Ac N 0 + ACN + ACN

3 IO3 C&O3 aO
ms4 msI4 IITFA

MS4

(KK 'K

\ CSCALEV A2

where:

AC - Incremental C at M=M, presented as a function of
=3 CLOC~A-J

2
MR STA 4 - Figure 588

ACN - Incremental C based on the distance from
01=0 N01303L the wing leading edge to the nose of the store .,

on MER STATION 2 measured in a wing plan

view divided by the local wing chord, postive.

MER STA 4 - Figure 589.
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ACN  - Incremental CN  due to the interference

INTF effect of the fuselage for high wing aircraft.

MER STA 4 - Figure 590.

K- Defined in Section IV , ft2 s.KSCALE NF

SC- Defined above in Break 1

3

AA

MER STATION 6 (MS6) :

No break 3

Tcompute(").=0 at M =x, firs", determine from Figures 57(1,

To.S572, or 573 between Mach number break points M =x occurs.

Let MLOW be the lcwer Mach break and MHI be the higher Mach break.

Comp-te = at M x from the expression below.

M=x PRED M M
MLOW MHI

MLOW

:" S M0 , ( )C,=o will be the value obtained in Subsection

Max

4,.3.1.3 (the initial term in the above equation).

A niieriuai e.xmple illustrating the application of the

above equation i-s presented in Subsection h.l.l.2.
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4.3.2 Increment- Aircraft Yaw

yaw is obtained as the difference between the yawed pitch polar and the

zero-yaw pitch polar data as outlined in Section III. The incremental

normal force slope, ALN and intercept, A thus obtained are\q /4 ( =0

linear with aircraft yaw angle; therefore, the incremental slope

and intercept equations are derived and presented per degree of

store yaw angle, 8. The incremental airloads du s. to aircraft yaw

are referenced to The coordinate system preseh.,'d in Subsection 2.3.1.2.To cpue~(., , { V
To compute the incremental normal force slope A""-),,, the

following equation is used.

"(UF)a(

where:

- Incremental normal force slope per degree as

obtained by the methods presented in the followingft 2 }

sections,

- Store yaw angle, deg, equal to -'T for

right wing store installation or -YA/C for

left wing store installations.

noa fThe equation and procedure for computing the incremtital

to the above presentation for incremental normal force slope.

$; ' .3.2.1 Slope Prediction

The incremental normal force slope prediction is divided

into two sections, fuselage centerline-mounted stores and wing-

mounted stores. The technique presented in this Subsection covers ',he

Mach number range 0.5 to 1.6.

I 721

' !

-~ ~ ~'



FUSELAGE CENTERLINE-MOUNTED STORES

MER STATIONS 1-6 (MS!-6):

A(F)C' (ACN )

MSl-6

where:

AC - Incremental CN  presented as a function of

1
Mach number,

S 7e 

MER STA 2 - Figure 592

MER STA 2 - Figure 592

MER STA 3 - Figure 591

mER STA 5 - Figure 591

MER STA 6 - Figure 592

K - Defined in Section IV ft 2 .
SCALENfF

WING-MOUNTED STORES

MER STATIONS 1, 3, and 5 (M1,3,5):

(= ACN + K k SCALENF

MS11,3,5 C A LEA

C
where:

AC - Incremental C per degree presented as
C N dere$peetda

a I
a ,'unctiorn of wing spanwise position for

Ma:. Z'mbe,' 0.T, 0.9, 1.05, 1.2, and 1.6,

fable 15.

722



K - Proportioning factor based on the distance
LE

A___ from the wing leading edge to the nose of

C !  the store on MUE STATION 1 measured in the

wing plan view divided by the local wing

chord, positive, Figure 603.

ACN  - Incremiental C. per degree a based on

LE R /C defined above nd presented as a
A LEA

function of Mach number,

MER STA 1 - Figure 604

1E STA 3 - Figure 6o),

MEE STA 5 - Figure 604

K - Defined in Section 1V

SCALEN F

MER STATIONS 2,4, and 6 (MS2,h,6):

=(ACN KAN a6 ALENF

MS2,4,6
MS2,4 ,6

4 where:

AC[1  - Incremental CN per degree 8 presented as

a function of wing spanwise position for

Mach numbers 0.7, 0.9, 1.05, 1.2, and 1.6,

1 e Table 15.,

KSCALN - Defined in Section IV , ft 2 .

The variation of AC for MER STATIONS 1-6 is presented
cce

at distinct Mach numbers 0.7, 0.9, 1.05, 1.2, and 1.6. Table 15

723
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presented beluw is a guide for locating the curves for ACN for each

MER Station at the Mach numbers indicated above. For Mach numbers

between 0.5 and 0.7, the value at M = 0.7 should be used in the

computation. For Mach numbers between 0.7 and 1.6 other than those

distinctly presented, linear interpolation should be used between
the appropriate Mah numbers to obtain the required value for '

computation.

TABLE 15. INCREMENTAL NORMAL FORCE SLOPE COEFFICIENT DUE TO YAW -

FIGURE LOCATION GUIDE

MACH NUMBER

ACN 0.7 0.9 1.05 1.2 1.6

Figure Numbers

MER STA 1 593 595 597 599 601

MER STA 2 594 596 598 600 602

MER STA 3 593 595 597 599 601

IVER STA 4 594 596 598 600 602

MER STA 5 .593 595 598 599 602

M2ER STA 6 593 596 598 600 602
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4.3.2.2 Intercept Prediction

The Incremeutal normal force intercept prediction is

divided into two sections, fuselage centerline-mounted stores and

wing-mounted stores. The technique presented in this section covers

the Mach number range 0.5 to 1.6.

FUSELAGE CENTERLINE-MOUNTE ' STORES

MER STATIONS 1-6 (MSI-6):

A Na:0\ (ACNs=0 )KscALEF

MSi-6
where:

AC - Incremental CN presented as a function of
i =0 1

Mach number, de- -

MER STA 1 - Figure 605

ME STA 2 - Figure 606

MEE STA 3 - Figure 605

MER STA4 - Figure 6o6

MER STA 5 - Figure 605

MER STA 6 - Figure 606

KS-ALE Defined in Section IV, ft2 .

WING-MO1JTED STORES

MER STATIONS 1,3, and 5 (MSl,3,5):14>
= AcN + K, ACN Kscj

q/=o -U z NS

MS,3,5M,3,5 C LEA

C

739



where:

AC- Incremental CN per degree 8 presented as a
N ON=O o=0

function of wing spanwise position for Mach

numbers 0.7, 0.9, 1.05, 1.2, and 1.6, 1 -

Table 16.

K - Proportioning factor based on the distance
from the wing leading edge to the nose of

C the store on MER STATION 1 measured in

the wing plan view divided by the local

wing chord, positive, Figure 603,

Subsection 4.3.2.1.

ACN Incremental CN0 per degree $ based on
a=O N

LE 9k./C defined above and presented as a
A LE

C 1
function of Mach number,
;' B STA 1 - Figure 617

MER STA 3 - Figure 617

MER STA 5 - Figure 617

K SCAL1 F  - Defined in Section IV, ft2 .

MER STATIONS 2,h, and 6 (MS2,4,6):

, -F, a=O-S
MS2, q6MS2,4,6 K

MS2,4,6
where:

6C Incremental C per degree a presented
N ' O 14

as F function of wing spanwise position

for 1e.ch numbers 0.7, 0.9, 1.05, 1.2, and

740



K N - Defined in Section IV , ft 2 .

The variation of AC for MER STATIONS 1-6 is presented.
U=Ol

at distinct Mach numbers of 0.7, 0.9, 1.05, 1.2, and 1.6. Table 16
presented below is a guide for locati:.g the curves for ACN

for each MER station at the Mach numbers indicated above. For Mach

numbers between 0.5 and 0.7, the value at M = 0.7 should be used

in the computation. For Mach numbers between 0.7 and 1.6 other

than those distinctly presented, linear interpolation should be

used between the appropriate Mach numbers to obtain the required

value for computation.

TABLE 16. INCREMENTAL NORMAL FORCE INTERCEPT COEFFICIENT DUE TO YAW -

FIGURE LOCATION GUIDE

MACH JMER
AC N 0.7 0.9 1.05 1.2 1.6

Figure Number

MER STA 1 607 609 611 613 615

MER STA 2 608 610 612 614 616

MER STA 3 607 609 611 613 615

MER STA 4 608 610 612 614 616

MER STA 5 607 6O9 611 613 615

LMER STA 6 608 61o 612 614 616

J

741 -



... ... ... 44r~~xI ...
' & .

.... ~. ........

. . ...... . . . . . . . . . ..... .... .

I R.

_.. .7 . . .....
ACNj i..: --... ........

x.. .....

.............................
. .. . . . . . . . ..J ... . .. . .

.. .. . .. .4

(b ME ST 3........................

.. .......

A C.. . . ..... . . . . . . . . .

Ct=t

..S . ... .. .. .

.. . ....

AC I.-

Figur b05 Inrmna ,ra FocIwrtD

Store mone on 4uelg Cetrie M4 ttos13ai

Ac~~~~ 44. -.--



.~ ; .FT7Y .
. .. (a) MER STA 2 .

... .. ..

N.... . . .. . . .... . . ....... . ..... ...... .

r44 .. .. .. ..

... ... ... .

. ... ... ... .... .

F:t ~ ........
..: .. . . .. . .

JA . .. . .

RL ST. ... ....... ... ~... . 2 .
-7 -7 7 :::

- .. ...

... . .
. .. .. .... .. ....

N
I 4 . ... ..

- -44

4' M
Figure 606. Incremental Normal Force Intercept Due to Yaw -Coefficient for'

Stores Mounted on Fuselage Centerline, MEE Stations 2,4 and E.

7Is 3

IU



4,. 
"' '~ '4.. 44~ 4 0 . 7 ... ....

7 -- 7-

(a E T 1 .. . . ..
2.. 

.
'--~- . ..... .

:I. I= 7 ..... :..:. ....

I ~~~.. 
... ..~~* ~ ~ ~ ~ _.. ... .. ... . ....2.41 8: A 1.0

...................

.7tS 5 
7- .1 

. . . . . . .*.

6. .. 8:..

:1- - - 7 .
77 

...- ....
... . .. ..

-- 7



4::: :::...: ....:'

MIN .,L: ..
.2- 6.4- .8 - 0-

-T. .... . .. ..

.... S..T..A. . .

.4 -... .... ... 1

... .. .... t

V :. I 4.~ ........... -
ME STA 64 .I

...... .......... .

... ..... .

~.... ... .

UI4 - .7 177 
-1 -7-- 1 ** - - t-

.. .... .. ...

84- :.0.-

_ 
:A:

... ........ ...



~ ~ 7 TF'TT fl ~M=0. 9
Na ME1 STA 1

..... .... ....
... .... ...

.. .. . .................................. .... .... .

. . ... ...

.1 ... ... j.... .. .... ..
:24> ET... ... ..... . .

.. .. ... .. l:

AC

.. ... .. .

-:7 1. -; .7 ;..7..... ...



A"77F - - 7 '

.. . . . .. .

M.0.

-7. -r-t
'77~~~~ ......... .

I I.4 . .. ..... .
.... 4 . . . . .

ACh ~ .. .. .... ..

2 .4 ... .... .........

.. .. . ..

-71 ..... .. . ..
7.: ....4 .... ..~

4, 4 - -7, . ~. 4..... -.. -...-

.h .. . . . . .I -f * ~ * * ... . . . .

.01 ...1. .

-7 -77 ..... ... .
NOL=4 .....

4 I

0 T

:C: : - . * . . . . I 1 0

0 -- -- -a 77-

t-7 1 -7 7

coreto atR ST. 6o E ttos2k n

ACA

2 .8.

74 7-4:-. . . .



t - - , - N -7

- W ~M=l .05

(a) MER STA 12 ....
. ...** . .. ..

N

*.... ....... ...

... : : : 8I:

2 !,-: .. : I IJ:4

*.. 
.. ...jRS A 

....~ T0 .

..A '77-.

(b .............................. ....... . ...... .. .

AC~~~ .....17.8..

0;t_ I.0

(c) MER STA 5

AC N~E~J7K rj.~rrI :7QO

-4-- 5K

Figue 61. icreentl Nomal Fc- -Int ercept Due to Y aw - Spanwise

Correction at M 1.Cr. for M.'R Stations 1,3 arid 5

*748

-. ~ .~ 

Q7FREE .



.4 -, ME STA 2 1  1.
T.j ::2~r

*... 44 1i - " ,.-

.2S 6 lit: 1..44:

....~ ....~: . W+f
4.4.... ..4~ j148-U

ITI

:14:

~~1 4, -

'AS 7I~~~ -, - - - -



.. .... ....

... ... ... ... .. ..

...-... .....

9 4

7-~~~~ 1: 1 1'j-

.... .. .. . *

....L .. .2L .... .... ... ... I

TT b) MER STA3 _

........
fMS3;14:1

.7-

:q. .. ...4...

(c) MLR STA, ........

7 71 177' 1-

7r . ....'.. F......ff

Figure 613. Increm:ental No ria 1 1',.rc c Intercept Due to Yaw -Spdnwise

(,ol-rCeAion at 11.2 for MER Stations 1, 3, and 5

750



t ty

tt t4- 4-.-. t~- -

4 +4

.2-1 4_.6

44 ±

Tj -. ,ft-

M - t4- .4 *4. -

4 4 . 4P::,

~~I t.I

t.4 -t MER 6 ii - i:i *' t i..

V - -T .1 i -14 t p 1 ! tL

b Th 4 STA 4:4 11 "'

.4lit 44:;".
AC ~ . I4. J

a4,, -- 4 , I .. H

T. 1 01 -

.. ... ... .... ...

. ~ '4"V 4' ~- ~- - - -+It



a)MR STA .1 L i 4 ~ i4 r

ACv- - I 
-4 T~ p..

H. 12: -42:: i:

-

P1,

77 7,T7 4

.4..

. . .__..__..

+ 4 4.4 __

9. - +t+J I

4.4

i- ..4 1.4+.

944-

It b) IMER STA 5+ t

01=0. .. .....§1~~~. ... .i...>; ..-
N .4.4

p~ 
.~L ..i i ..i .4

...1 .. .j..j~7i~I~i ii ...-7.. ....j .... .~ T
44 1

II

-44 4 -t~9 , it+ -



'77 777 7- -- f l.~~

1 (a) MER STA 2;'. j 4 r

:*t~~ ~ t: f :K~::
fACj+ t1 I tI+t

MS2' t*U' 4

t:I IHI,
lMs6 4 4

I;: t:~ I 6.j 1 :

t ..4 t ti iM. -t 

Corecio MEt M.1. 4o liR Sttin M, n

..~ .. . ...

or-0-f ' t- -~,



Is- f~t i. -

-7 -7 -.-T ::T7 :71-:-

t

. .. - .,:: .

.4 ..2 : .. ..... .

A :-:-.4-.--.* . ... ... ... ~ .

f-- T. 4'--

-t . ... ...... .. .. .

...... .... .. . .... .

... ... ... .

I - ... ... ..

::7:- --. '7 . . 4 .. . .. . .

; .~~....... ..

.. . .. ... ..

() MER STA5 3 ..........

'I I
ACA~..

N 2i6~h

4 . 7 ; i- j;jo'

- 7 ... .. ..... 7 .

(c ) ER TA .. ..... ... ... .



S3.3 Increment -Adjacent Store Interference

Methods to predict the increment in captive store

normal force variation with angle of attack, A(n) , and

INTF

the value at a=0, A(- , for multiple carried stores are
q

presented within this section. The basic prediction is made as a

function of minimum store to store separation distance, yINTF (see Sub-

section 3.1.3), at discrete Mach numbers. The data Pre presented

separately for the aft cluster of stores M MER STATIONS 1,3 and 5

and the forward cluster, MER STATIONS 2,4 and 6. Predictions are

also separately made for inboard-outboard interference, the

interfering store carried inboard of the subject captive store,

and outboar&i inboard interference, the interferring store carried

outboard of the subject captive store. On the curves defining

the basic prediction ADJ. SHOULDER refers to the MER shoulder

store adjacent to the interfering store, OPPOSITE SHOULDER is the

MER shoulder store furthest displaced laterally from the interfering

store, and STORE is the MER centerline store, 14ER Station I or

4-.3.3.1 Slope Prediction

The equations governing the prediction of incremental

normal force variation with angle of attack are presented below.

INTERFERING STORES CARRIED INBOARD

MER STATICiJ 1,2,3,14,5, and 6 (mi-6):

AT A GIVEN MACI! NUMBER:

()A =SC FL
IITF T

MSI-6

MSl-6

I ))
_W



where:

"Z- Incremental normal force slope coefficient due

IT to inboard to outbcard, interfe-nee as a function

T--OB see Table 17.

[ r.SCALE - Nor.ial force scale factor, ft 2 
, see 3ectin-, .

iNTaFUSING STORES CARRIED OUTBOARD

MER STATIONS 1,2,3,4,5, and 6 (MS!-6)

AT A GIVEN MACH N1JMBER:

Lq ;ULJNTF

[-, MSI6 NTF INTF
.OBIB msi-6

M4SI-6

wnere:

AC - Incremtntal normal force slope coefficient

TF due to cutboard to inboard interference as a

3B- IB fur ztiCn o- YINTF'd , see Table (.

SC, - Increment to ACa as a function of store

4' 7 i F INTF
OB-Ib

ncse S-Liraticn, XTF 
+ YlTF

3.3-, , which is assmured to be negative when

the interfering store is aft of the subject

captve z'. 're,de deg"

-k, , IME ";TA 1. - Figure 634s

MER .TA - Figure 633
MEP .'A - Figure 631,

IER STA ' - Figure ',3I

7 6

f4
;M *.? ~



MER STA 5 - Figure 634

4ER STA 6 - Figure 633

¢2

K - Normal force scale factor, ft
2 , see Section IV.

SCALENF 
4 I

~INTERFERING STORES CARRIED INBOARD AND OUTBOARD

MER STATIONS 1,2,3,4 ,5, and 6 (NSl-6)

* AT A GIVEN MACH NUMBER:

<A([ AC ++EAC N

I INTF

.MSl -6 INTF INTF
IB+OB OB+IB
MSl-6 MSi-6

+ N ]KSCALENF

INTF
MS1-6

where:

KI.C - Intercept for the inboard - outboard interference

iiKSOE - Slope for the inboard - outboard interference
combination correction for normal force slope,

Figure 635.
ACN - Previously defined.

INTF I

222

6C - Previously defined.

N
. INITF

IITTF
OB--IB1 757

EM L a -- *.r



AC- Previously defined.A2N

INTF

SCAL Normal force scale factor, ft2  see Section+-N I V .
! .

The above equations define the interference increment I

calculation at a given Mach number. For Mach numbers other than

those presented, M 0.7, 0.9, 1.05, 1.2, 1.6, these guidelines

should be followed. If the subject Mach number is less than M = 0.7,

use the value at M = 0.7. For other Mach numbers linear interpolation

should be used between the Mach numbers which are presented.

4

:1J1
++ !L

*'>, I i



TABLE 17. INCREMENTAL NORMAL FORCE Thu. . COEFFICIENT DUE TO INTERFERENCE -
FIGURE LOCATION GUIDE

M CH NUMBER

ACN  0.7 0.9 1.05 1.2 1.6

INTF- . ...T....Figure lumber

AdJ. Shoulder-

Fwd. Cluster 618 619 620 621 622

Adj. Shoulder-

Aft Cluster 618 619 620 621 622

Store-

Fwd. Cluster 623 62h 625 626 627

Store-

Aft Cluster 623 624 625 626 627

Opposite Shoulder-

Fwd. Cluster 628 629 630 C31 632

L Opposite Shoulder-

Aft Cluster 628 629 630 1 63-

.4
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h.3.3.2 Intercept Prediction

The equations governing the prediction of incremental

normal force at ct O are presented below.

INTERFERING STORES CARRIED INBOARD

MER STATIONS 1,2,3,h,5, and 6 (Msl-6):

AT A GIVEN MACH NUMBER:

INTFINTF
:i ~MS1-6 IT

MIB+OB

mSl-6
where:

AC Incremental normal force intercept

INTF coefficient due to inboard to outboard

IB-OB interference as a function of yINTF'

see Table 18.

K F -  - Normal force scale factor, ft2 , SeeSC F Section IV.

4'T INTENFERING STORES CARRIED OUTBOARD

MER STATIONS 1,2,3,h,5, and 6 (e",;1-6):

' iAT A GIVEN MACH NUMBER:

cNc ct=O NF:: INTF (=

mS-6 INTF INTF,,OB+IB MSI-6

msl-6

778(J



where:

AC - Incremental normal force intercept coefficient
INTF-O due to outboard to inboard interference as
INTF
OB+IB a function of YIF see Table 18.

62C - Increment to AC as
N N 0

INTF INTF
OB*IB

a function of store nose separation, T+

(see Subsection 3.1.3), which is assumed to be

negative when the interfering store is aft of

the subject captive store.

M STA 1- Figure 653

1MM STA 2 - Figure 652

MER STA 3 - Figure 653

M STA 4 - Figure 652

ME STA 5 -Figure 653

m 2 STA 6 - Figure 652

K - Normal force scale factor, ft2 , see Section IV.SCALENF

SINTERFERING STORES CARID INROARD AM OUBOMR

MER STATIONS 1,2,3,4,5 and 6 (Msl-6):

AT A GIVEN MACH NUMBER:

.[ /0 INTC +0SLOPEl(ACNO

INTF 1K
Ml-. INTF INTF

IB+OB OB-IB
MS1-6 MS1-6 3

01=CN 7SCALE,

INTF
MSl-6

779
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where:

K INTC - Intercept for the inboard-outboard interference

combination correction for normal force intercept,

Figure 655.

KSLOE - Slope for the inboard-outboard interference

combination correction for normal force intercept,

Figure 654.

AC - Previously defined.
N=O

INTF
IB+OB

AC - Previously defined.

INTF
OB+IB

Aa 2 - Previously defined.

INTF

SK SCLEN Normal force scale factor, ft 2 
,see Section IV.

The above equations define the interference increment

calculation at a given Mach number. For Mac h numbers other than

those presented, M = 0.7, 0.9, 1.05, 1.2, 1.6, these guidelines
should be followed. If the subject Mach number is less than 'I = ).7,

use the value at M * 0.7. For other Mach numbers linear interpolation

should be used between the Mach numbers which are presented.

I
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TABLE 18. INCREMENTAL NORMAL FORCE INTERCEPT COEFFICIENT DUE TO
INTERFERENCE - PIGURE LOCATION GUIDE

MACH NUMBER

ACNc . 0.9 1.05 1.2 1.6

INTF
Figure Numbers

AdJ. Shoulder-

Fwd. Cluster 637 638 639 640 61

AdJ. Shoulder-

Aft Cluster 637 638 639 640 641

Store-

Fwd. Cluster 642 643 644 645 646

gStore
Aft Cluster 642 643 644 645 646

Opposite Shoulder-

NFd. Cluster 647 648 649 650 651

Opposite Shoulder-

Aft Cluster 647 648 649 650 651

jj
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L..j busi. Airload

The basic oitcl .irg mfoment, data were generated by a Zer-.o ya-w

ritch *-x!ursion a) the pvarent aircraft. The data are refert::1,200 a..or.g

the store cent'i'rline at' :te mid-lug location of each ejector unlit.

Unuer each sulsection the m-edi,,Lion riod is separated to apply t;

fuse lage ceriter3 ine-mountec ,"LomEs and Lo w~ng pylo.-rnouiiteet~rs

LJL2.1Slone Prediction

The variation o' capti ve store pi1tchiLng mor.ent with allcl

a-ttack when installed on a ME!, at M-0.5 is (ifjined 12, th followl:..

relationships.

FUSELAGE CENTERLINE-MOUNTED STORES

MIER "tations 1, 2, 3, 4, 5 and 6 4-)

:.as .~3,MSI-6
where:

- ~se~~p~ce.nterline captive store pitceiing

IT I

_A-

6,)

prj~j(,A



and

=P + ACm )
BUOYUMSs 2 BUOY BUOY

MSI,2 MS1,2

where:

K IF - Initial pitchi. ; mument prediction, ft. e Sub-CpM-a ' deg.' seSb

PM ISO section 2.3.3. Note different K factor

between MS1 and MS2.

- K A Aircraft wing sweep correction factor based

on the sweep angle, A, of the quarter-chord,
cos Acos 450

PPA - Total plan projected area, in. 2 , see Subsection

2.2.2.

C M - Pitching moment buoyancy based on local wing

mUOY chord, dg.

"MER STA I - Figure 658

S~MER STA 2 - Figure 658

- AC - Incremental pitching momenc buoyancy correction
Ima 2 LE

BUOY based on __ F_, 1 , Figure 659
C deg.
LOCAL

tER Stations 3,1,5, and 6 (MS3-6):

K K E-F + K c A

PRED 2P
MS] MS3,5

M-MS2 MS4,6

whei e:
/NF\ 1,t3

KC (- - Initial pitchipg moment prediction,
ISO see Subsection 2.3.3. KC to be used should

be MSi for MS3,5 and MS2 for MSI , 6.

e. 801



cos AKA2  - Aircraft wing sweep correction factor,

K SCALE - Pitching moment scale factor, ft3, see Section

PM IV.

AC- Incremental pitching moment coefficient formct 1
the shoulder stations, deg

MER STA 3 - Figure 660

MER STA 5 - Figure 660

MER STAh4 - Figure 661

MER STA 6 - Figure 661

A numerical example of a similar computational procedure is

included in Subsection 4.2.1.1. Note, however, that the

buoyancy term must be included for win6-mounted stores on

MER Stations 1 and 2.

80.3
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4.i.l.2 Slope Mach Number Correction

To compute the variation in pitching moment slope with angle

of attack, (M), between M=0.5 and M-1.6, use the following equation.

). = + M) ( + )ct
M=x PRED M=x

where:

-Increment in pitching moment slope at M=x,
q ~nrmn deg
M=x

L - Predicted pitching moment slope at M=0.5, Subsection
q ~ ft3' '. ' ~ ~RED 4 .4h.1.1, t- z,

FUSELAGE CENTERLINE-MOUNTED STORES

MER Stations 1, 2, 3, 4, 5 and 6 (MSI-6):

EM.CAL AC = (M)
Mx PM

mol-6 msl-6

where:

AC - Incremental pitching moment slope coefficient

CL: !as a function of Mach number, deg.'
HMER STA 1 - Figure 662 I,

MER STA 2 - Figure 662

MER STA 3- Figure 662

MER STA 34 Figure 662'MER STA Figure 662
MER STA 6 - Figure 662

, MER STA 6 -Figure 662 ,

KS- Pitching moment scale factor, ft , see Section IV. &
SCALEP

J WING-MOUNTED STORES

The generalized curve of the variation of (L) with Mach

number is given by Figure 216 in Subsection 3.4.1.2. The slope variation

with Mach number is approximated by a series of linear segments.

Each Mach number where the line segments change slope is designated a

break point. The first break point is defined as the Mach number, Mo,

7" 809
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where the value of \ deviates from the subsonic M=0.5 value. The

variation of the Mach break points is presented in Figures 663, 664, and

665 for MER Stations 1-6 as a function of CLOCAL The incremental slope
KA2 ,

chang,!s at each of the Mach break points for each MER station are

presented as a function of various parameters in Figures 666 through 674.

This increment is defined as the difference in pitching moment slope

at a Mach break point and the M=0.5 val.te of k-). Information below

defines the specific figure numbers where the incremental slope change

data are presented.

BREAK 1 (Ml):

ACm  is presented in the figures designated below.
i MER STA 1 - Figure 666
iMSl-6 MER STA 2 - Figure 666

-MER STA 3 - Figure 667
MER STA 3 - Figure 668

MER STA 5 - FIgure 667

MER STA 6 - Figure 668

BREAK 2 (M

AC is presented in the figures designated below.

M2 MER STA 1 - Figure 669
ms-6 MER STA 2 - Figure 669

MER STA 3 - Figure 670

MER STA h; - Figure 671

MER STA '5 - Figure 670
MET STA 6 - Figure 67.

BFEAK .3 (M4)

C is presented in the figures designated below.

a3" " MER STA I - Figure 672
-11 MER STA 2 - Figure 672

MER STA 3 - Figure 673

KER STA h - Figure 674

810
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MER STA 5 - Figure 673
MER STA 6 - Figure 674

Knowing the incremental slopes at each break point, the

calculation of (P-)J at M=x is possible for each MER station. The
q PM~computation is based on a linear variation of R-)a between the break

points where M=x occurs. From Figures 663, 664 and 665 determine be-

tween which break point M-x occurs for the subject MER station. Designate

these as MLOw and MHI siuch that MLOW x<MI. If xMo, use the value of
(M) predicted in Subsection 4.4.1.1. Using the equation below PM

can be computed. M-x

M--x qPRED maLOW
MSI-6 MSI-6 MSl-6

A~C M - AC m ) KSCALE
m0{I GLOW M
MSI-6 MSI-6

A similar computational procedure is included in Subsection

4.2.1.2.

r 'a
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4.4.1.3 Intercept Prediction

The value of captive store pitching moment at a=0 for M=0.5

is computed using the following relationships.

FUSELAGE CENTERLINM-MOUNTED STORES

MER Stations 1, 2, 3, 4, 5 and 6 (MSI-6):

(PA 0 =7 f(d)
PRED .C

MSi-6 MSI-6

where:

o Fuselage centerline captive store pitching moment

Q1 at a=O, ft", presented as a function of store

diameter.

MER STA 1 - Figure 675

MER STA 2 - Figure 675

MER STA 3 - Figure 676

MER STA 4 - Figure 676

MER STA 5 - Figure 676

MER STA 6 - Figure 676

WING-MOUNTED STORES

M4ER Stations 1, 2, 3, 4, 5, and 6 (MS-6):

(~)ct K q + K =
PRED Cm MC16 11
MSI.-6 MSI-6 MSI-6 I.T "

MSi-6

where:

K - Aircraft wing sweep correction factor based on the

2  cos A
sweep angle, A, of the quarter-chord, cos 450 .

K - Pitching moment scale factor, ftz, see Section IV.

SCALE PM

AC - Incremental pitching moment coefficient at ct=O for
ma=O 1-l

wing-mounted stores, d
deg

MER STA 1 - Figure 677

825
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MER STA 2 - Figure 677
: fgER STA 3 - Figure 679

MER STA 4 - Figure 678

MER STA 6 -Figure 678

AC - incremental pitching moment coefficient at a=0 due
ma=O

to fuselage interference for wing-mounted storesINTF

as a function of TV'.

MER STA 1 - Figure 680
" MER ;TA 2 - Figure 680

* MER 3TA 3 Figure 680

MER STA 4 - Figure 680

1.',R STA 5 - Figure 680 C

MER STA 6 - Figure 680

A numerica! example of a similar conputational procedure is

included in Subsection 4.2.1.3.
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4.4.1.4 Intercept Mach Number Correction

To compute the variation in pitching moment intercept, PM

at a-O, between M=O.5 and M-1.6, use the following equation.

IPM (?~ct~o+ A(PM

M=x PRED M=x

where:

A 0- Increment in pitcning moment intercept at Max, ft3.
M=x

..M_ ,,=O - Predicted pitching moment intercept at M=5, Section
(~kt) -Predictdctionn

PRED 4.4.1.3, ft .

FUSELAGE CENTERLINE-MOUNTED STORES

MER Stations 1,2,3,4,5, and 6 (ms1.6):

A(PMV = K -AC =f(M)qtO SCALE P m= o
M=x
MS1-6

where:

AC - Incremental pitching moment intercept coefficient

as a function of Mach number.

MER STA 1- Figure 681

MER STA 2 - Figure 681

MER STA 3 - Figure 681

:MER STA 3 - Figure 681

MER STA 5 - Figure 681

MER STA 5 - Figure 681

,•KSCAL - Pitching moment scale factor, rt s, see Section IV.

Reference is made to the discussion in Subsection 4.4.1.2 under

WING-MOUNTED STORES for an explanation of the Mach correction concept

which will be used here. The variation in Mach break points is presented

in Figures 682, 683 ,and 684 for each MER station. Information below

defines the figure numbers where the incremental intercept dat 4a are

presented.

833

iI



BREAK 1 (M1):

MEE Stations 1, 2, 3, 5, and 6 (MSI-3.5,6):
A K, A ,

\ = ALE '=
MS1l-3,5,6 11i3,5,60

where:

K SCALE - Pitching moment scale factor, ft see Section IV.

AC - Incremental Pitching moment intercept coefficient

I O all 1=M 1 .'

MER STA 1 - [igure 685

MER STA 2 - Figure 685

MER STA 3 - Figure 636
MER STA 5 - Figure 686

MER STA 5 - Figure 687

MER Statio. ( )

t C l=O, "KZ, C + U

"IcO,,4 mS4

where :

- itc'n.g momenc scale factor, ft, 3, see Section
-"PM

t- n-rementai pitching moment intercept coe:ficient

a,; M=M ., igure 687.

AC . r, :-r.Lal "t,...g moit intercept . .. f en,

at ]based on ..r Figure 696.

:.j.

BREAK 2 (,;)).

MER -ations I, ? ... ; ;r 6 ('.-,,6)

6Ii

H

- -. ~ ~



CPM

SCALE \ 0PM at=02  mt=0 2

MS-3,5,6 MS1-3,5,6 INTF
MS1-3,5,6

where:

K SCALE - Pitching moment scale factor, ft 3 , see Section

PMALE P IV.

AC Incremental pitching moment intercept coefficient
=0 2 at M=M2 '

MER STA 1 - Figure 688

MER STA 2 - Figure 688

MER STA 3 - Figure 689

MER STA 5 - Figure 689

MER STA 6 - Figure 690

AC Incremental pitching moment intercept coefficient
! m =02 at M=M due to fuselage interference, Figure 694.
INTF 2

MER Station 4 (MS4)

A(PM K. KCL (AC + AC + AC =
q - 2 PSCALE =0 =o2  20 /

M44 2ms INTF 2 /C
MS4

where: 3 13

KS- Pching moment scale factor, ft see Section
PM' IV.

AC - Incremental pitching moment intercept coefficient

at M=M2, Figure 690.

AC- Increental pitching moment intercept coefficientAC InreenaM a=02
2INTF at M=M2 due to fuselage interference, Figure 694.
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AC - Incremental pitching moment intercept coefficientma~o2  £LE
C2 at M=M 2 based on F , Figure 696.

CLOCAL

BREAK 3 (M3 ):

MER Stations 2 and 6 (MS2,6):

qKSCALE M  + AC )
M 32, P 0 3 m=0 3

MS2,6 MS2,6 INTF

MS2,6
where :

K SCALEPM  Pitching moment scale factor, ft" , see Section
IV.

AC - Incremental pitching moment intercept coefficient
3 at M=M

MER STA 2 - Figure 691

MER STA 6 - Figure 693

AC - Incremental pitching moment intercept coefficientma=034 at M=M 3 due to fuselage interference, Figure 695.

iNTF

tXF Stations 1, 3, 4 and 5 (M1,3,4,5)

( KA, + AC
U-) 0  = SCALEp Pill in o=o 3  + Cc

MS,3, 4, 3 m=3

MSI,3,4,5 INTF
.MS± ,3,4,5

+ A(

z/c

where : Kwher:- Pjch5 -g momen, scale factor, ft see Section

r !V.
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AC - Incremental pitching moment intercept coefficient

=3 at M=M
3ER STA 1- Figure 691

MER STA 3 - Figure 692

MER STA 3 - Figure 693

MER STA 5 - Figure 692

V

AC - Incremental pitching moment intercept coefficient
a=03  at M=M due to fuselage interference, Figure 695.
INTF

AC - Incremental pitchinI moment intercept coefficient

3 =03 at M=M3 based on LA.

MS1, 3, 4, 5 LOCAL V
MER STA 1 - Figure 697

MER STA 3 - Figure 697

MER STA 4 - Figure 696

MER STA 5 - Figure 697

With the incremental pitching moment intercepts known at each

break point, the calculation of at Mx is poss,"le for each

MER station. The computation is based on a linear variation of \ q/c=O

between the break points where M=x occurs. From Figure 682, 683 and 684

determine between which break points M=x occurs for the subject MER

station. Designate these as of and MH. such that M.^. < x < N.. If
x - use thevalue of - = predicted in Subsection 4.4.1.3. Using

the equation below (-) can be computed.

M=x
MSI-6

P PM +IdMOW (P
mq "ai 0U0M IjOW,

M=x PRED mc=O +=0
MsI-6 MSI-6 LOW HI

mSl-6 msi-6

LOW
MSI-6

A similar computational procedurt is included in Subsection

4.2.1.2.
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4.4.2 Increment - Aircraft Yaw

The captive store incremental pitching moment due to

aircraft yaw is obtained as the difference between the yawed pitch
polar and the zero-yaw pitch polar data as outlined in Section

The incremental pitching moment slope, A and intercept,

thus obtained are lineo- with aircraft yaw angle; therefore,

the incremental slope and 5ntercept equations are derived and presented

per degree of store yaw angle, $. The incremental airloads due to

aircraft yaw are referenced to the coordinatc system presented in

Subsection 2.3.1.2.

To compute the incremental pitching moment slope,

AM,,the following equation is used.

where:

as obtained by the methods presented in the fol-
ft

3

lowing sections, e .

- Store yaw angle, deg., equal to +AY for
A/C

right wing store installations or -YA/
A/C

for left wing store installations.

The equation and procedure for computing the incremental

pitching moment intercept, due to aircraft yaw is

similar to the above presentation for incremental pitching moment

slope.

4.4.2.1 Slope Prediction

The incremental pitching moment slope prediction is divided

into two sections, fuselage centerline-mounted stores and wing-

mounted stores. The technique presented in this section covers

the Mach number range 0.5 to 1.6.
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I

FUSLAGE CEELIL_-MOUN=TE STOES

mER SATIOS 1-6 (Ms-6):

A t/Pi)OL (AC

where:

AC m  - Incremental C presented as a function ofmm

Mach number,

MER STA 1 - Figure 698

ME STA 2 - Figure 699

MER STA 3 - Figure 698

MER STA 4 - Figure 699

MER STA 5 - Figure 698

MER STA 6 - Figure 699

KSCALEW Defined in Section IV , ft3

WING-MOUNTED STORES

MER STATIONS 1,3, and 5 (MS,3,5):

M (ACm +KLAC ) KSC
A( q)a LS LECA~

SS1,3,5 C LE
C

where:

ACM - Incremental Ca per degree a presented as a

function of wing spanwise position for Mach

numbers 0.7, 0.9, 1.05, 1.2, and 1.6, ,
degT

Table 19.
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K- Proportioning factor based on the distanceK LEA from the wing leading edge to the nose of the

C store on W STATION 1 measured in the wing

plan view divided by the local wing chord,

positive, Figure 710.

AC Incremental C per degree 0 based on
mam

82k 2EA/C defined above and presented as a
LE L
C 1

function of Mach number,

1vR STA I - Figure 711
MER STA 3 - Figure 711

MER STA 5 - Figure 711

KSCALEPM  - Defined in Section IV , ft3.

M RTATIONS 2,4, and 6 (MS2,4,6):

4 14

6( S,, =(ACm ) KSOAi~EM

6MS2,4,6

where:
AC - Incremental C per degree 0 presented as a

function of wing spanwise position for Mach

numbers 0.7, 0.9, 1.05, 1.2, and 1.6, de-g-,
- t Table 19.

S3

K Defined, in Section IV, ft3SCAILE~

The variation of AC for MER STATIONS 1 - 6 is presented

at distinct Mach numbers of 0.7, 0.9, 1.05, 1.2,and 1.6. Table 19
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presented below is a guide for locating the curves for ACm for each

'MER STATION at the Mach numbers indicated above. For Mach numbers

between 0.5 and 0.7, the value at M = 0.7 should be used in the

computation. For Mach numbers between 0.7 and 1.6 other than those

distinctly presented, linear interpolation should be used between

the appropriate Mach numbers to obtain the required value for

computation.

TABLE 19. INCREMENTAL PITCHING MOMENT SLOPE COEFFICIENT DUE TO

YAW - FIGURE LOCATION GUIDE

'MACH JMER

AC0.-7 0.9 1.05 1.2 1.6A

Figure Numbers

.MR STA 1 700 702 7o 706 708

" STA 2 701 703 705 707 709
IMER STA 3 700 702 704 706 708

mR .STA 4 701 703 705 707 709

.MER STA 5 700 702 704 706 708

i mE STA 6 70J- 703 705 707 709
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4.4.2.2 Intercept Prediction

The incremental pitching moment intercept prediction Is

divided into two sections, fuselage centerline-mounted stores and
wing-mounted stores. The technique presented "n this section
covers the Mach number range 0.5 to 1.6.

FUSELAGE CENTERLINE-MOUNTED STORES

MIM STATIONS 1-6 (MSI-6):

= ,Kscc

MSl-6

where:

AC - Incremental C presented as a function of

~1 a Mach number, des

MER STA 1 - Figure 712

M4ER STA 2 - Figure 713

14ER STA 3 - Figure 712

V.0 STA 4 - Figure 713

1KER STA 5 - Figure 712

MER STA 6 - Figure 713

KSCAEpM - Definea in Section IV , ft 3 .

WING-MOUNTED STORES

MER STATIONS 1,3, and 5 (MSI,3,5):

a (C m + K^ AC )K.\ q 10 =0& o n  LEA 'a,,-0 'ALp

MSi,3,5 C LE
A

C

871
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where:
AC - Incremental Cm per degree 8 presented as a
mL

function of wing spanwise position for Mach

numbers 0.7, 0.9, 1.05, 1.2, and 1.6, 1
deg

Table 20.

KL - Proportioning factor based on t.ie distance from
LEA the wing leading edge to the nose of the store on

C MER Station 1 measured in the wing plan view

divided by the local wing chord, positive,

Figure 710, Subsection 4.4.2.1.

AC - Increental C per degree B based on kIEA/C
a=0  ma=0  A

kLEA  defined above and presented as a function of
A Mach nwu.,ber, 1

ME STA 1 - Figure 72 4

ME STA 3 - Figure 724

4ER STA 5 - Figure 7214

K- Defined in Section IV ft3

ML S',ATON3 ,4, -ard C (MS2,4,6):

5 A=PMAL P
MS:2,4 6 M3,l

where:

-- e.. .al C per degree 0 presented as a

i'.unc- izn o& wing sranwise position for Mach Iumbers

0.7, O~, L.SO , 1.2, and 1,6, -- Table 20.

: ., -Lef ,,: ' , cticn t
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The variation of AC for MER Stations i-6 is presented

distinct Mach numbers of 0.7, 0.9, 1.05, 1.2, and 1.6. Table 20

presented below is a guide for locating the curves for AC,

for each MER station at the Mach numbers indicated 
above. For

Mach numbers between 0.5 and 0.7, the value at M 
= 0.7 should

be used in the computation. Fcr Mach numbers between 0.7 and 1.6

other than those distinctly presented, linear interpolation 
should

be used between the appropriate Mach numbers to obtain 
the required

value for computation.

TABLE 20. INCREMENTAL PITCHING MOMENT INTERCEPT COEFFICIENT

DUE TO YAW - FIGURE LOCATION GUIDE

MACH NUMBER

AC 0.7 0.9 1.05 1.2 i.6

Figure Numbers

MER STA 3. 71h 716 718 720 722
MER STA 2 715 717 719 721 723

MER STA 3 715 716 718 720 722

MER STA 5 7314 716 718 720 722

MEB STA 4 715 717 719 721 723

M4ER STA 5 714 716 718 720 722

MER STA 6 715 717 719 721 723

873 
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hi .1.3 Increment-Adjacent Store Interference

Methods to predict the increment in captive store pitching

moment variation with angle of attack,A Pq , and the value at

INTF
=0, A 0, for multiple carried stores are presented within this

IITF
section. The basic prediction -"- -de as a function of minimum

store to store separation distance. yINTF (see Subsection 3.1.3), at

dizcrete Mach numbers. The data are presented separately for the

aft cluster of stores on MER Stations 1, 3 and 5 and the forward

cluster, MER Stations 2,4 and 6. Predictions are also separately

made for inboard - outboard interference, the interfering store

carried inboard of the subject captive store, and outboard

inboard interference, the interfering store carried outboard of

the subject captive store. On the curves defining the basic pre-

diction ADJ. SHOULDER refers to the MER shoulder store adjacent

to the interfering store, OPPOSITE S}1OULDER is the MER shoulder

store furthest displaced laterally from the interfering stcre,

and 2 Store is the MER centerline store, MER Station 1 or 2.

4.4.3.1 Slope Prediction

The equations governing the prediction of incremental

pitching moment variation with angle of attack are presented below.

IIITERFERING STORES CARRIED INBOARD

MER STATIONS 1,2,3,4,5 and 6 (MS1-6):

AT A GIVEN MACHI NUMBER:

L (q)' =C ) SCL
INTF P1T4IIINTF

MS1-6TF IB+OB
msl-6

887
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where:

AC - Incremental pitc-big moment slope coefficient due
m

to inboura t. jitboard interference as a functionSINTFI

IaDOB of y luf ' deg " see Table 21.

K SCALEPM - Pitching mcment scale factor ,f-t 3 
, see Section

IV.

II1ERFERING STORES CARRIED OUTBOARD

MER STATIOIS 1,2,3,11,5 and 6 (Ma-6):

AT A GIVEW MACH I4BER:

INTF UC PM
mSI-6 li, l'INTF

?A 1 -U

where:

tACm Incrziia1 p ihi~g moment slope coefficient

dut. tr, z ou.orid to inboard interference as a

OE+IB function Qf deg see Table 21.

k - inwrtment cr LC f(r the aft cluster

UTTF I OT],

as a tit&i , '. ijo.ose separation,

"] T" I T F (zee S ,b ~ t n 3 .1 .3 )

a3stume tc be w,,Live when the interfering

stoce I:. t (A" t-bl ihjeci. captive store,

K . -. . ... t Ii - factor, ft', see Section IV

1; 01'



INTERFERING STORES CARRIED INBOARD AN~D OUTBOARD

MER STATIONS 1,2,3,14,5 and 6 (ms1-6)

AT A GIVEN MACH NUMBER:

INq [KNTO SLOPE(A + ACm
MS-6INTF INTF

IB+OB OB+IB
MSl-6 MSl-6

+ E2Cm a )K SCAL~EP

INTF

MS1 ,3,5

where:

K -NT Intercept for the inboard-outboard interference

2 combination correction for pitching moment slope,

Figure 7142.

K -Slope for the inboard-outboard combination
SLOPE 2  correction for pitching moment slope, Figure 7141.

AC -Previously defined.
m

INTF

IB-+OB

OB-*IB -

62C -Previously defined.

INTF

K -Pitching moment scale factor, ft, see SectionSCALE IVM

'11 IV.



The above equations define the interference increment

calculations at a given Mach number. For Mach numbers other than

those presented, M = 0.7, 0.9, 1.05, 1.2, 1.6, these guidelines

should be followed. If the subject Mach number is less than M = 0.7,

use the value at M = 0.7. For other Mach numbers linear interpolation

should be used between the Mach numbers which are presented.

TABLE 21. INCREMENTAL PITCHING MOMENT SLOPE COEFFICIENT DUE
TO INTERFERENCE - FIGURE LOCATION GUIDE

MACH NUMBER

0.7 0.9 1.05 1.2 1.6

INTF
Figure Number

Adj. Shoulder-

Fwd. Cluster 725 726 727 728 729

Adj. Shoulder-

Aft Cluster 725 726 727 728 729

Store-

Fwd. Cluster 730 731 732 733 73L'

Store-

Aft Cluster 730 731 732 733 734

Opposite Shoulder-

Fwd. Cluster 735 736 7)7 738 739

"I
Opposite Shoulder-

Aft Cluster 735 736 737 738 739

890
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4.4.3.2 Int ereevt Predictiop

The equations governing the prediction of incremental

pitching moment at a-0 are presented below.

INTERFERING STORES CARRIE) INBOARD

MER STATIONS 1,2,3,,5, and 6 (MSI-6):

AT A GIVEN MACH NUMBER:

q ~ ~ z NTa SCALtM
NFTF

MSl-6 IBOB

where:

AC - Incremental pitching moment intercept coefficient

INTF due to inboard to outboard interference as a

IB+OB function of Y1NF see Table 22.

KSCALE - Pitching moment scale factor, ft 3 , see Section IV.

INTERFERING STORES CAMIE) QLUTO~

NLM. STATIONS 1,2,3,4,5, and 6 (MSI-6):

AT A GIVEN MACH WJMBER:

0()~O (~ +rAC ).KcEq \a ma= =CLP
, nVTF

'I MI- Il'J4F INTF
M-OB+IB MS1,3,5

msi-6

or}I



bA

where:

AC - Incremental pitching moment intercept coefficient
I :T due to outboard to inboard interference as~INTF
OB+IB a function of yINTF' see Table 22.

A2C - Increment to AC for the aft cluster as a

INTF INTF
OB+IB

function of store nose separation, VXkT + y

(see Subsection 3.1.3), which is assumed to be

negative when the interfering store is aft

of the subject captive store, Figure 758.

K -SCALE Pitching moment scale factor, ft3, see Section IV.

INTERFERING STORES CARIED INBOARD AND OUTBOARD

MER STATIONS 1,2,3,4,5, and 6 (MS1-6):

* AT A GIVEN MACH NUMBER:

(M-)t+ K ACre +'EAC mq aO [KINTCI  SLOPE a-0 a0

INTF INTF INTF
j- MSl-6 IB+OB OB+IB5M -6 MS-6

2c 
)

INTF
MS1, 3,5

where:

K INTC - Intercept for the inboard - outboard combination

correction for pitching moment intercept,

Figure 760.
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K SLOPE - Slope for the inboard-outboard combination cor-
rection for pitching moment intercept, Figure 759.

AC - Previously defined.m a=
0

INTF
IB+OB

AC - Previously defined.m= 0

INTF
OB+IB

2C - Previously defined.mag 0

INTF

KSCj~p- Pitching moment scale factor, ftl,, see Section IV.

The above equations define the interference increment

calculation at a given Mach number. For Mach numbers other than

those presented, M - 0.7, 0.9, 1.05, 1.2, 1.6, these guidelines
,,:should be followed. If the subject Mach number is less than M = 0.7,

use the value at M = 0.7. For other Mach numbers linear interpolation
should be uselbetween the Mach numbers which are presented.

i[
II
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TABLE 22. INCREMENTAL PITCHING MOMENT INTERCEPT COEFFICIENT DUE
TO INTERFERENCE - FIGURE LOCATION GUIDE

........ M eh

ACm 0.7 0.9 1.05 1.2 1.6

INTF
Figure Number

Adj. Shoulder-

Fwd. Cluster 743 744 745 746 7147

Adj. Shoulder-

Aft Cluster 743 744 745 746 747

Store-

Fwd. Cluster 748 749 750 751 752

V Store-

Aft Cluster 748 749 750 751 752

Opposite Shoulder-[ Fwd. Cluster 753 754 755 756 757

Opposite Shoulder-

Aft Cluster 753 754 755 756 757

I911
jj7



... 1 .. INkBOARD OUTBOAR
7-7 !- {T- :77F

*: a) ADJ. SHOULDER -F14D CLUSTER :j

m
a NT 0.L . ... ....4 ........ .

V:I:>:INT
1 1 * _ 16. .

v 7 ... .... ...1
... 20.7 K.. 50.I4~

._ ... . . ..

...~1 ... ... ..

:T ~ ~ ~ 2O. .......30 ....

I~~ ... ... ...., .

'b AD.SOLEiF'LS

Adaer n.77de at. .40

0120



... .... .. . . .

.:':..::j'~INBOARD - OUTBOARD -

19 OUTBOARD INBOARD:

(a) ADJ. SHOULDER -FWD- CLUSTER...........~

iii, .,.7E
1.0-

yNT ..n.......

* ~5.. . . -2 ±±T .....

.... ... .... .. ..
.. .... .... ...

.... .... 77:

'4K...4.... ....

1b) ADJ. SHOULDER AFT CLUSTER ..4 ..... ..

INTFV:

77 T - T. 77

'0.1
Figure 71s. Incremental Pitching Moment intercept Due to lnlerference

Adjacent Shoulder at 140.9

913

1:7 -. 777 , .



: " ' ,!. . .. +I ..... . . .... .

[ IULj:i ~.:i~ iV~jj1'~Ii. ~::j.:IINBOARD -~OUTBOARD

.... i L. I. -- OUT BOARD NB OARD i
.7 i Ft

.....,~~... ... ....... . .... -
la) ADJ. SHOULDER I CLUSTER

. .I . .. .. i..

". I .

A C. . .. ... ... ..... ..::I .. !I i :..,...
I•F.. -7 "::- "

, .... .
" :'h)ADJ. S O DE ~. 20. C U. H...

4. .... . ...

(b AD . 4 .UMR ATCLSE

AC V

K'a= . ; -: . .I "'::i":7 17 jj: :

,',.7:.,.-1- I .... I.-Ii. : K1 : .~. i o tl '.j, " : 141"--

: t'  i (b A.:-.,.,.ULD " " A 'T TERL:"
l*i.l :i 1 l . - .*.-" ' " 'I: :

...... .. d..._..........................i

N:tT

k: 20 0  T 0  50.1

77 7- 4 . 4 7l 7 '77

Figure 71.-,. inremetal P~it,,hing Momernt Intercept Due to Interferencee

a' -=I - 70,5

911,



.3 ._ ....... 0

............ .4 4. ...

t, J. SHOULDER FTD
... ........

.47~- 77-4*-.F

00K0 .4 or
17: in

Figue 716. IcremntalPitc in ot ItretDetoI reecI~~~ . Adjcen ... ~ e at. .. 1.

T! 15.

7-___

:7'



M-.

(a) ADJ. SHULE I~ LUTR

L~~. .... ..3..~
- -. ..... .. .... .

CL= IN P.. .. .

.. ... . ..I . f ... ..... I.. 7 7

7, :, -. = 7 7

* b AJ SHOULDER AFT SE

V
AC ..................m -N.

a=%j
!1 T1.

20. 0~ 50.

Wl .ur a incemenl.-- hi- .ng Momen~t iter~cept Due to interference-
Adjacent Shou2 er at 14-:.6

'9 916



I NBOARL OUTBOARD::

I A:i:.OTOR .

OUBOR INBOARDA7 72 4  z -. ...
is) PSTORE .- F4D. CLUSE ........

.1 0INTFI

0I .... ....

in.1

:4.... ........:j. .j -.. ... ...

(b) ~~~JSTORE - A...FT.C . .. r .6....j..~S..

-7 -7-7- 4

Y -l 47: I:
1.0 1

.. .. ... L.... .
7-:,,' t7 "7 . I.

A--

Ce1erin Stor at. 40.05

97



:::::: ::j.: .4.....4INBOARD -*OUTrBOARD

f.: T.. .j. .~..OUTBOARD -~INBOARD

..... .. a) ( STORE -FWD. CLUSTER
... .....

AC ..ij.i± -. ...
a= .. .... ".

INTF- ........

.. .. .. . . ...

B ad OB

-')20. 30. 0 1-50

.1 I TF .. T.......
I.7.

..... ... .t ..

(b) t TR F LSE

- .. . .. . .. ...-

T1m jT A-f7' . - n.

77T

92.8

... ... ..



... ..... ......... -..-- RD 0jB pH
:-=:;4OUTBOARD +INBOARD_'

aST RE FWD CTUSTER::

AC :...... ....:.....

INTF

-7717 .... .1... .- 1. ... .... ...

Sin. ...........

7::: :.......... .... . ...

.. ...... .

:7.1:. ...: ..:. ....j:

AC~~ ... ... .. ... K 2 J 2 j .

cO.T ..-........

4-

I ..... .

-0 40...-. .,.I,. 50

Cetrln StreatM10

919



~.. - ~ jIN O~ ~OUTBOARD

,,~~ ~ C STORE: - FWD.'.... ,C:.S'-: : ..:....' : :.." .. ... .. . ..::..:. .. .... ..... ..... i..

..... : : . ..:: .:10) q4 SOE20. :30. .. F:50

.. .. . . ... . .. .

* -" T -I' T . 7 ::::I: i : i;; ; .i .i : ; , -- -: ::: : ;:;i..*::i :j

-+.1 7 77-

7 ... ... .- *.. ..

(b ) S T R A n ", " ., • T. E R. . .
LC 

. n. -_- -- 7 ..

INNTF

iTT

'--,~ ~ ~ ~ ~ ~ ~ ~~~~~7 7. ::! :7 , :: ! !!. : - .: ; 1 ::1 ::::.-I.

77 7

7TII
v ., . . . . _ _ . . .:

4 -- - - ,-- .... 0 ....--. .;-

rFigure j1-i j.- %ri.nent6u. , ment nter et Due to Interference -

Cewer ein tre Store at 1,=1. 2

920



~I I 1' TTT ;::::!.:INB#OARD* OUTBOARD

... ..... ,, 117 . ... R%.,w., BORD ,,,A.

*a)( STORE- FWD. CLUSTER:j .......

m ... .... ...........

a=0 
... .... ... ..-INTI

~W::E~tT..............P. ....

:.... ..:: U20. 5 50

INT
.... ...... .....

7I- 7. ... ..

.. ... ...

(.b)%L STORE AFT CL.USTER'...j........"'I

~~77 - *

ma~fl' .1.

.. .... ....

1.: 030....1 40. 50.
1: TMv t in..j,INT

1+- 1 '-4

Figure 752. Incremental Pitching Moment intercept Due to Interfere~nce

Centerline Store at 14=16J

921.

-A- = 144W.4 W



.1 1.~ NBOARD -~QUTTBOAjRD

K UTBAB IN'BOARD

~(a)OPPOSITE SHOULDER FID. CLUST~ER ....

:- .. .. ~

1.C0

AC ~ IT "

1 ..... ..--7T,~ INT
7::~I

I7 j::

()OP CSITE M3IOULDER AFi' CLUSTEF: :f1 :-~

AC I T

UL IL

10-A 1 30 150.

YINTI

F- g .u e ncremental. 1itcrhing Moment intercept Due to Interference-
OPPosite Sho.-,Ider at M=~0.1,

922

______ ___ 4.......--.--.



[I 4-4KI::-::~ ILL [ l!! jjj jj4.!Mi0RD * UIL00Z

WaOPPOSITE SHOULDER MFW. CLUSTER _

1 0..
.......................... ...

INTT-iF:. . ..

TMI

7- -.-- '7

.7.

b) PPO ITEt-.T1 .... ....
.1..... .

~ 0 INTF 777,7 177.
- .. .... .. ..

I .. ....f... .... ..
..~ .I

iii~~. ..... .: ...71 1

INT



I~7LK~.~ -,.1INBOARD OUTBOARD::
OUTBOARD~ INBOARD'.:]...." ....... " '--, ........ lI ,... I .:.i .;'.,......... +.......... f..

-jaPPST SHOLULDER M- D CLUSTER

a OI.. ..... 41 ..
...A. ....C ...I. ., - . +- ... .- .. . .. ..... _ ,

-77: -.7- 7

.. . .. ... . .

IiNT

• ;I , :{i I-
-7 7..- .::.... .:i-:T-77- --7:l : -- : i -

SHOULDER AFT' CL! fS±ER

.......... .I , , V " .. .. .. ...... ...... .. . . , .

•A C 4. , 4: . i ' : l .I . . .: : " I .

- ... . .... . .

a hTF. .- ,.l . 20. ..., .... .

4.h .

-71

"' ...:.. ..-- " , .. , , . :4" + t iY . : 7:: ': + . "

4, .......... Th ; C 1 ..hing ..cment In .trcep... Du to Inter c ence
OpposLtt 0houl-]er at 1=!1.05

92
s92h I

-ml - " •' + ' , . ' .• *. - , * . •.- ,



S-I;- A t

T- t::7 7 <:t . OUTBOARD -~INBOARD

. ... ... ..

a) OPPOSITE SHOULDER -4D CLU .

aOIN. ... ......

1 0-3 .. 1 0.. ..

I T ....N..

. I . -2 .:5

.. .. . I P

14b) OPPOSITE SHOULDER - U, T CLUSTER.

2a= . T-VNINTIF, 7;i
L4 -i ir f.

ILLL
Figure 756. Incremental Pitching Moment Intercep t Due to rnlterfeience-

Opposite Shoulder at 14=1. 2

925

y1K,



* ,.;*~; 
INBQARD *.OUTBOARD

:JOUTBOARD -*INBOARD.2

(a) OPPOSITE SHlOULD~ER{ FWD). CLUSTER .. .... K~

:AC .I.I . ..T.. 
..

INTF

-~ -7-

1 OjI 20. j'30 O . 5

I.NT

77-71~ -- - :

It

1NIT

- ~30. Io.1
'----7

7'
Fiu r .:crepmental C *! irng M.oment intercept D~ue to interlerence

Oppoc I tC e a!,-;e r 9.

92G



OUTBOARD -~INBOARD INTERFERENCE7.-

- H1 .I AFT CLUSTER.:1.::

II .-. CORRECT ION L.
* .-- I ..

1----0jhoT . . .. ........

.....- 20O. .O .. * ... 0T h= 2 . .. 100.

0

-200 ho -0.

0. 0.-

"-- - '77--

7~ ---- ---

220, 0 6o -8o. -100.

7-7-
I I '

0.)

Figure 758. Incremental. Pitching Moment Intercept Due to Interference-

Outoar toInbardInterference Correction for the Aft Cluster

-7i



471-

, A .

-0

Figure T 759 -Inreena Pithin Moet necetDuoInefeec

:- - 4- .. .. ... 4.. . . ... . _ _.. . .. .. . _ _. . ..i . . ..T - - - -1 '

K SL P fo 'Co ...i-na .... In o r ...... Ou bo r Interference

7 i 

K ... ........

'.-.2

t t

Figure 759. Incremental Pitching Moment Intercept Due to Interference -

K for Combination Inboard and Outboard Interferencer 4 I

INTC

-. . ... .... 2

• 1., %7' * j

i - . . . . .. .. .. + .. .. .. .. .. . .... .. .. .. . .. -f -

KI4. 1--Cmn~llL o t b ad adOub ad It r eec

9 8--- i


